Introduction
The most commonly used denture base resin is Polymethyl methacrylate (PMMA), different mechanisms are used for its polymerization process. 1 PMMA was used since the 1930s; it is characterized by easy handling, reduced cost, and satisfactory clinical outcomes. 2 They composed of polymer and monomer; they mixed together, the mixture needs curing, which may be self-curing or may be heat curing. 3 The conventional polymerization cycle is a long, low-temperature water-bath polymerization where the acrylic resin is processed at 74 o C for 9 hours. 4 There are also post polymerization cycles such as terminal boiling at 100 o C for durations of 30 minutes (short-term) or longer than 1 hour (long-term). 5 Microwave heating is independent of thermal conductivity. A cleaner method of processing, less cumbersome equipment and reduced curing time are advantages of curing denture base resin by microwave energy. 6, 7 The final product of this technique has the same quality of physical properties, and a better accuracy of fit, resulting in improvement denture base adaptation. 5, 8 Heat cured denture base material exhibited higher tensile strength as compared to self-cure denture base material. 9 Acrylic resin cured by microwave showed the highest mean transverse strength, while the lowest mean showed by visible light cured acrylic resin. Slightly lower transverse strength values calculated in heat cured resins had than microwave-cured resin. 10 Porosity may be due to many factors such as the presence of residual monomer, air entrapment during mixing, monomer contraction during the polymerization, monomer vaporization Background and objective: Dry pressure curing device is one of the devices used in curing of acrylic resin denture bases. This study aimed to evaluate some properties of acrylic resins, cured by three different techniques. Methods: Two hundred and fifty two specimens were prepared from two brands of heat curing acrylic resin (Paladent20 and Major). The specimens were cured by three techniques (dry heat pressure curing, conventional curing and microwave irradiation). For each curing technique, seven specimens were prepared and some mechanical and physical properties were tested. Results: Less residual monomer showed in the dry heat pressure curing of Paladent 20 acrylic resin. The conventional curing of Major acrylic resin has shown the least porosity. The highest bending strength and less water sorption showed by microwave irradiation of Major acrylic resin specimens. Conclusion: Some properties of the specimens cured by the dry heat pressure curing device were better than other curing techniques. The microwave irradiation has some good properties when compared with other techniques. The Paladent 20 brand of acrylic resin showed better properties than the Major acrylic resin. Keywords: Dry pressure curing device; Denture base materials; Curing techniques; Properties Twana Omer Bakr * Rizgar Mohammed Ameen Hasan * associated with exothermic reaction 5 . It have been concluded that the mean percent porosity was related to the specimens' weights and the absolute density of acrylic resin. 11 The amount of water sorption on the surface and into the body of the material represents sorption of a material. The presence of deeper porosity and surface flaws may be the cause of water sorption in acrylic resin. 12 Incomplete conversion of monomers into the polymer is known as residual monomer, which causes inflammation, irritation, and an allergic response of the oral mucosa. 15 The mechanical properties level of residual monomer are closely related to the polymerization conditions. 16 When terminal boils was used in polymerization cycles the levels of residual monomer were markedly decreased. 17 Nowadays, many types of equipment developed for simplifying the curing procedure and to produce better properties for the cured acrylic resin. One of these new types of equipment is dry heat pressure curing unit. This study aimed to select the most suitable curing cycle of a new curing technique (dry heat pressure curing device) for heat curing acrylic denture base resin and evaluate the effect of dry heat pressure curing on the properties of ( transverse strength, porosity test, water sorption, water solubility and residual monomer release) of cured denture base material in comparison to the conventional and microwave irradiation curing techniques of two brands (Paladent 20 and major) heat cured acrylic resin. from two brands of Heat curing acrylic resin: the first 126 specimens made from the brand (Paladent ® 20) (HerausKulzer GMBH) while the other 126 specimens made from the brand (Major) (Major. Base20, Major ProdottiDentariS.p.A.). The specimens evaluated for changes in bending, porosity, water sorption, water solubility and residual monomer tests. Dry pressure curing unit: Dry pressure curing unit (Guangzhou Lingchen Trading Co. Ltd, China) is one of the new devices; used for the processing of heat curing acrylic resin by dry curing and under permanent constant pressure. It is a manual press used in packing of heat curing acrylic resin into flasks. During packing, the pressure will be applied manually to press the lower half of the flask into position. It has two thick plates one below and the other above the flask, the flask will be pressed between them and the flask maintain in position for curing acrylic resin. The metal plates contain electrical heaters, the heat transmitted through the direct contact between the plates and the body of the flask. The device has an on-off switch bottom and an automatic timer, Figure (1 
.A).

Microwave flask:
A special type of the flask was used in this study. It was a triangle-shaped fiberglass flask, has three screws for tightening the parts of the flask together. The flask have upper and lower metal parts used during pressing the flask by the hydraulic press to avoid its fracture. It is removed from the flask when placed in the microwave oven to prevent reflection of the wave inside it, Figure ( 
A B Preparations of specimens A. Metal pattern preparation
For each test metal patterns prepared according to the following shapes and dimensions: 1. For the transverse test metal with the dimension of (65 x10 x 3) mm ± 0.03mm in length x width x depth, respectively (ADA no. 12, 1999) 2. For porosity test trapezoidal patterns with Dimensions of (65 x 62 x 64 x 61) mm with 3 mm thickness. 18 3. For water sorption and solubility test disc pattern with the dimensions of (50 ± 1 mm in diameter and 0.5 ± 0.1mm thickness), according to ADA specification No.12 4. For measuring the residual monomer of heat curing acrylic resin, metal pattern with the dimensions of (20 X 20 X 3) mm length, width, and thickness respectively.
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B. Mould preparation and packing
Dental stone mixed by ratio 19 ml distilled water to 100 gr stone by a vacuum mixer, poured into the lower half of dental flask on a vibrator. The metal pattern fixed by a drop of glue to a glass plate and coated with separating medium, then covered with stone to avoid trapping of air. The glass plate with the metal pattern inverted over and pressed against the stone slurry in the lower half of the flask, and remained under pressure until the stone was set. After setting, the glass plate removed and the metal pattern left uncovered and coated with separating medium. The upper half of the flask placed in position and filled with stone. Setting allowed under clamp for one hour, then the metal block removed, and separating medium applied before packing. The heat curing acrylic denture base resin mixed according to the manufacturers' instruction, the polymer/monomer ratio used for the Paladent20 was 30gm/14ml while for the Major acrylic was 33gm / 14ml. The mixing performed for 60 seconds, the mix at dough stage; packed into the flasks. 
II-Dry pressure curing:
The heat was applied to clamped flask through the heaters in the metal plates surrounded the flask and the acrylic resin then apply pressure about 1200 Ibs and 75 0 C for the temperature and cured for about 20 minutes.
III-Microwave curing:
After removal of the metal part from above the flask, the tighten flask then put in the microwave oven in 18% of 700 wattage output for 15 minutes.
D-Removal of specimens:
The cured specimens were removed from the flask after bench cooling of flasks for 15 minutes.
Tests
The tests performed for each group as follows:
Transverse strength:
The transverse deflection and transverse strength of the specimens were measured in air by three points bending on a computerized universal testing machine. The device was supplied with a central loading plunger and two supports with polished cylindrical and projection in the center of the cylindrical; the two support were apart from each by the 50mm parallel to each other and perpendicular to the longitudinal central line. The force and deflection were sensed by a sensor linked directly to the computed program and record it in sequence. The test specimens were held at each end of the two supports which away from each other by 50mm, and the loading plunger placed midway between supports, the tests were carried out with a constant cross-head speed of 0.5mm/ minute.
Porosity test:
The prepared specimens were reduced in thickness from upper and lower sides with continuous water cooling; then the surface was smoothed using silicon carbide grit paper 240 followed by grade 400 and 600 until a very thin section (0.4-0.5)mm was obtained. The specimens then polished using pumice, to be examined clearly under Optical MoticDigital Microscope. Equal square fields of (5) mm from each specimen were made two of them at the periphery of the specimens and the other two at the center. The fields were examined under the optical microscope (at magnification 100×) to record the number of pores in each field, the mean of the pores for each specimen was calculated by dividing the total number of pores in the four fields by the number of that field.
Sorption test:
The cured disks were dried in a desiccator containing silica gel at 37 o C ± 2 o C for 24 hours then removed to a similar analytical room temperature for 1 hour, then weighed with an analytical balance of (0.0001 gm) accuracy. The specimens were weighed every 24 hours until a constant weight was attained, it considered as (W 1 ). The specimens then immersed in distilled water at 37 ± 1 o C inside an oven. Every 24 hours the specimens were removed from the water, wiped with a clean, dry hand towel, until free from visible moisture, waved in the air for 15 seconds, and weighed 1 minute after removal from the water and until constant weight was obtained, this represents as (W 2 
Residual monomer:
HPLC was used to quantify the residual methyl methacrylate (MMA) content in the sample of heat-cure and self-cure material. A sample of 50 mg was dissolved in 1 ml of acetone and then 10 ml of methanol was added to the solution to precipitate the polymer. The supernatant of the solution was filtered through a 0.45μm pore Millipore filter. HPLC analysis was performed using LC-2010C Shimadzu Japan system equipped with a CAPCELL PAK C18 column. Ten ml of the sample solution was injected and analyzed at 40ºC at a flow rate of 1.0 ml/min with acetonitrile water (50/50).
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Statistical analysis:
All data were expressed in means + standard deviation. The statistical analysis was carried out using the statistical package for the social sciences (version 19). One-way analysis of variance (ANOVA) was used to compare between means of groups. Least Significant Difference (LSD) was used to compare between each two specific means within the list of means analyzed by ANOVA. A P value of ≤0.05 was considered statistically significant. 
Porosity test:
The results porosity test for Paladent20 and Major acrylic resins and the result of LSD test shown in Table 2 that there was no statistical significance difference present in only two comparisons, between pressurePaladent20, pressure-Major, microwavePaladent20 and microwave-Major. 
Water sorption:
The results of water sorption test with LSD test and ANOVA result are shown in Table 3 . Table 5 revealed that all the groups have highly statistical significance among all the group and only (conventional-Paladent20 and conventional -Major) not statistical significance. C caused vaporization of the monomer and produced porosity, voids in the structure of cured resin increase water sorption. 5, 20, 21 The lowest mean value for solubility in conventional curing when compared with microwave irradiation can be explained by that the acrylic resin cured by microwave ovens polymerized by microwave energy released the least residual monomer, due to internal boiling of the acrylic monomer. One of the soluble materials present in acrylic resins is a free monomer. So when more residual monomer present more solubility will be present. The lowest residual monomer appeared in dry heat pressure curing for Paladent20 acrylic resin when compared with the other techniques. This may be due to the high temperature was reached within the specimens make the polymerization proceeds to a high conversion and low level of residual monomer was detected.
Discussion
Conclusion
The new technique pressure heat curing of Paladent 20 produced some improvement of properties by lower water sorption and lower level of residual monomer, while it produced higher porosity, more water sorption, and less resistance to bending. This technique of curing of Major acrylic resin induced more porosity, higher bending strength, water sorption and solubility. The level of residual monomer was lowered in both brands when cured by pressure heat curing. All properties of Major acrylic denture base resin were lower when cured by the conventional method. Microwave irradiation of Paladent 20 showed the higher values of most of the properties, except the bending strength and water sorption showed lower values. Microwave irradiation curing of Major acrylic denture base induced more porosity, higher bending strength, and water solubility, while the water sorption and residual monomer level were decreased.
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